Abstract. We give a brief report on our recent paper, Ref. [1] , in which we calculate the ν 2 mass eigenstate purity of 8 B solar neutrinos as 91±2%.
In a two neutrino analysis, the day-time CC/NC of SNO, which is equivalent to the day-time average ν e survival probability, P ee , is given by CC NC day = P ee = f 1 cos
where f 1 and f 2 = 1 − f 1 are understood to be the ν 1 and ν 2 fractions, respectively, averaged over the 8 B neutrino energy spectrum weighted with the charged current cross section. Therefore the ν 1 fraction (or how much f 2 differs from 100%) is given by
where the central values of the recent SNO analysis, [2] , have been used. Due to the correlations in the uncertainties between the CC/NC ratio and sin 2 θ ⊙ we are unable to estimate the uncertainty on f 1 from their analysis. Note, that if the fraction of ν 2 were 100%, then
Using the analytical analysis of the Mikheyev-Smirnov-Wolfenstein (MSW) effect given in Ref. [3] , the mass eigenstate fractions are given by where θ N ⊙ is the mixing angle defined at the ν e production point and P x is the probability of the neutrino to jump from one mass eigenstate to the other during the MikheyevSmirnov resonance crossing. The average · · · 8 B is over the electron density of the 8 B ν e production region in the center of the Sun predicted by the Standard Solar Model and the energy spectrum of 8 B neutrinos weighted with SNO's charged current cross section. Fig. 1 shows the iso-contours of this averaged ν 2 fraction using a threshold of 5.5 MeV on the kinetic energy of the recoil electrons. Thus the 8 B energy weighted average fraction of ν 2 's observed by SNO is f 2 = 91 ± 2% at the 95% CL.
Hence, the 8 B solar neutrinos are the purest mass eigenstate neutrino beam known so far.
Since the propagation of 8 B neutrinos, in the Sun, is highly adiabatic, the fraction of ν 2 , and consequently, the SNO CC/NC ratio is determined only by the effective value of the matter potential at neutrino production near the center of the Sun. This implies that if we can measure sin 2 θ ⊙ using an experiment independent of the 8 B solar neutrinos, then from the measured value of SNO's CC/NC ratio we can determine the effective value of the matter potential at production. One cannot extract information on the electron number density distribution or the 8 B neutrino production distribution, separately, but only a single characteristic of the convolution of these two distributions, Y e ρ | If sin 2 θ 13 is non-zero then we must use a three neutrino analysis. The three neutrino mass eigenstate fractions, F i are A Taylor series expansion about the two flavor mass eigenstate fractions, f i , has been used since sin 2 θ 13 is known to be less than 0.04. In summary, the 8 B solar neutrinos are produced and propagate from the center of sun to the earth's surface as almost a pure ν 2 mass eigenstate with a purity between 85 and 93%.
